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(54) SELF-EXCITED SEMICONDUCTOR LASER DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a 
semiconductor laser device which is of low noise and 
capable of operating stably at high temperatures 
keeping a vertical radiation angle 6 small. 
SOLUTION: A selFexcited semiconductor laser 
device is equipped with a first conductivity^ype 
semiconductor substrate 11 and a laminated 
structure which is formed on the substrate 1 1 
including an active layer 14. The laminated structure 
includes a first conductive first clad layer 13 provided 
below the active layer 14. a second conductivity-type 
second clad layer 15 provided above the active layer 
14 and possessed of a stripe-like ridge, and a 
saturable absorption film 18. The saturable absorption 
film 18 is equipped with a storage region 18b which 
stores optical excitation carriers and is provided apart 
from the surface of the second clad layer 14. 
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«<c(t ^^mmt7^rxi>^ctt!iitstui,\ 
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2. n^c^ <AU.fGat.i) t.i i n*.sP£Fl 
ra<nSK7^:Si. ^mst' ixio^cm 
120Gnm) 13« GalnPHIliiB (f? 
S:400nm.> lAmpSL <^2«^) <l> (A t 
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m) 1 7*i^sR$nT(r*^, 02i'"?7»Kei 5o: »;7 
t^^lSa. pffl«K116&CXpaa>^i^h/ai 
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I. -mmS^- IX 10" cm". ffS.-mOn 
m) 1 8 c«:6|!9l'/S&1ft6dl«Wt'ri.'^. 'EIfi&fQ6K4Ug 

10 03 41 ?iaiaiR*asi8±tc«. xt-a^^T^u 

7 s>w3i^il«>i2^tf J: . n £1<;9G a A s ffii^lS ( n 
aSTIil^: Si. T^m^Ai IxiO'^cm-'. 

lOOOAOk} 19i^IP/iS($nx<r>6« 
[0035] iiSSO0«A$&&Sl 9^pa^>^^ 
hS17<;^±iC(;|t, pfll«e<@$: lOOnm) 1 1 

lOOnm) 1 1 IffimihtiX^^ft. nf^<OG9tA^ 20 
1 d ^& pS^m^Ml(C».«$n'& » 

7 A34lsepttl$n^»€!>t^. ^{^GaAs 

[0 03 6] @2 <a):(^&<b) 

Bia>itM9f«u-^iis«8i3ir«']Er^<^iq«rSit 

10037] Sr, H2 (a) CC^nf J:^(C« £}»l«>^ 

i±k:, nS£c9'^<97Tiai2. fiSS<!7£ri ^'^^KIS 

13. iitiBl 4, pSlC0St2»99 KJB15. pS4i 

100381 -j^k:, H2 CD) «:mrj:^Jc, £»w>7 
=i>3i^ 1-1917, pat4>irai63Stci(fir2»^7rs 

15. l6Rt^l70«2att:tt, x^^t>h^A%« 

ox. ^mi^o} r#..agj ^^T^, AW5tc«. ^1 

<0A l,..Ga,.«Aoia 1 8a, GaAGiai8b, ^ 
2<!)AI...Ga«.,A$ei8c, GaAsifix2k@19 
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10040] S&l l^M6El^fi3!y^ib9[0tljl/ 
Lrtcti^<r>^^^lZ9^. 18 b. 18c]S!'.a(l9 

<>-gp*stRii«)«:x7^>j<T&. c^or, 02 

^, Cfl>x:>f^>jrit. =i>^^HBl73)iSttir&« 

¥€^jeM±(C A u ' 2 n ^iimr C 6 (C J: p «» 
6&1 lO^rSPfiSb, Mfigl lCt>fiiB<CAii-Ge-N 

iK^^mf^^c^cc^vcninmsi i i^rii^i^ 
tr. (aiccmr^^ft^u-i^sio^iifian^. 

[0 04 llUTtc, @3 (a}2&^<b} ^m.Ott 
ifih. ^af(l»ail8<D6liA^0d«S¥|S(CK^ 

[0 04 2]:|c$^^H]n<Q««»18(^. f[ia>/< 
>K4^*77^<Efif,=«52. OeV>««r*01<O 
Al*.«Ga,.,A$S <91<C«l^^9«t;B) 18a. 
i. Wl«!>^OK4^t9:f^*)<,/r^jQc02<!>^OK¥ 
♦ v:/'<Eff,=«l. 42eV>«rWf^GaA$« 

<#^ip»<*l> 18b^. S2<J>-'OK^*7:^J:0 
«>*jr)5f»3©-'<>K4^+9:?^ (Eff.«*^2. Oe 
V> «Wt^«l|l20A U.»Ga«.,A6fi mZ<m3t 

^ftf) l8c^«^^t^4a«^ ctiiso^iffiK: 

<&Sr50aA»19 (^P4^(|:€> 18btt 

Sr4M^t<. #^iNi»^ISl8bii. GaAsU;^ 

10 0431 #^i|ajW*ISl8b4r^;5^iJ^tf2-:>©A I 
...Ga,.,AsfSl8a]5tCM8ctt. ffln4>. ^fp^^ 
«^S1 8 b3&5U-ir**RiRf ^<:^tc<|:-7 C^U 

fa*nt:i»4. A litatttiSSf ^CitCJ:0. ai 
.Ga,..AsBl 8aiac^AKGa,.^AcJ3l 8 c© 
M> K^t ?:^^*II'iat/. ifR^rt:Sl8b©''<>K 

tSfiSrnii:, 2^A I.Ga»..A&JSl 8a&.C^A l 

,Ga,wA$ei 8 c©8i6]»^. w^-xhi>m^u 
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(00441 ^t4^, ^lor:'AU.»Oa»..A$@18a 
ti. Ga AsSl 8br'4Ufciaifi=t + 'JrA^a«lS^ 

a...As!il8ai*. 'J T>!>^a^^^®iC5<I 

♦ .,Ga,..As!tl6a^l?< br^?>t. pJSS^ift 

* .« A & e 1 8 a<D»Sl/l'W^6:>«&l9^§g^r6« 
[0 04 61 @4<3>K»«. igi<D4i31it^U-iregtC 

e« iiia>Al..«Ga«.,A&B18aOJS3«i$^10 

Wivz. n^&nm^^<o^^^it^'i'r<tt^. core 

^. 91<^A1...0a»..A&€l8a<^J$$tit. «7l 2< 

a,.«AslBlda(9«$ti. t^] 0 04->^;^^a- 

t0 04 7l ©2©AI..,Oa»..AsrSl8c 

OA U..Ga«.«A $€1118 eom^ffimrifi> 
t. m^^^Ont, £f2CDAl..»Oa*.«A&ISl8 

^inc[>IS^. ir^2<0AU.«Ga«.,A$JSl8cU. 

imHiUi'iK)^. ^20AU.,Ga«.iAsi31 8c«> 
(0 04 8} GaAGSl8l>OJ$^(£. HlfilQMr 

ir^co^itstts 1 4d*6as'*>5u:'^i-t:!fcTf * 

U--1fj|se;0aA&fSI 8b6C!)taSf^CD«J^ 
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C<J>tcit>. GaAcSl8l)(^>$f$L/C*^5i*» 
tiSMiGaAoSia I>A(^>Si^5?:^.«0'C«SHt 
Sn*. 4iGd A$J2l8bi<^^jfe.0^lt^ 

<mii:. *^0. IOmitDU. U-t?* 
^iGa A 1 8 I) ioOtBi:(1^«o:'SJ!3[?!>^?S(.>OQr, 
ItlxB^tCti^r^GaAsS <l?il;l(i:, 1^)1 5nm) 18l> 

vh-yxh. i^m^^m^i^un^. GaAsei8 

GaA«ai 8b<?>-«5di»&Ofcil/rt» 'e<i5tf^ 
10 OGaAsiSl 8bt^lgt«^M7<0^(C^^ir)(Cti 
$4C/VC'. C<Ofcib. GaAeJSl 81)0^c:>&S 
ti. u-i7*5feX)^^TS3a*;Jstr--2'll®mi«53 0«K: 

fiTr&(ft&<t:D<>. iiiiii4(c;&v>fa(ceesdn^ 

C^d^lEOi'. Cc:>J:^tc. OaAsJ5l8bcr>^iS! 

I^IOA l,.*Ga,.,A&Biai 8aO 

Itmtm l8«GaAs&i^l9 <sr>T«:<il;t*C V 

ia80^rti. i£1iSO0d«5 51101^ 
ii. r£tiiao«dij:4 0 n mt^hC tifiXBtc, 

^tc, uii. ia8os£^^<^u-!^;c4dir»r, 

[ 0 0 5 0 ] la 8 (Cnir4£«<^ U**1fl^S<0G a A s la 

It. l/'-tf'JfcSRRU lftfi4*yT«:^l/'CV»6. 
U^^^t/. <b) CC7nri»:^(C, GaAs&i3^a4 9 

40 m^^snmfpf^Asa^h-^ic. GaAstti&s 

G a A s ^154 9 4i'C£nS$mcBl)xS4' t 7t» 

fR^nr. GaA$4aiM49(t^am«2«i!i^^or 

[0 05 1] 135 <a} BI3 <a><D^>0(< Tf^^ 
^{E;i?ti^>7^0t:t*^. @5 (a> i^'^t)]^^*^^ 
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(00521 05 (D) ti. 03 <a> 0^8.'a( (fH^ 

ISt5i.ctoj ) cr.ii:^<^)^&(e:ot.t:. *- y rise 

10 06 3) KT^lx/cctt^lC. IBS^ t 10 

( 0 0 5 4 ] 3t ^<:, '^m<o'^mm^ 

2 7 7 KB 1 5<^^MJ 9 i>^^lLt0.iX-\tfi< . y 

It A ! OaAS7^<DHH«:]it*T^>^(r'o 30 
(00661 (|^^2) -4s:%?«^A IGa I n 

(0057} @60i^f*b-1f^i*, na(Stl« 

(0056] #9(^€migti, 1 1 <D#^6Jll$ 
tc. nSi(^>Ga As^<77tI2 (nSIT^^r S i, 
5x iO''cia-\ SOOnoj) 3 
2. n32(^> <A l,.,Ga..,) «.i I n».»P!il 5^7-? 40 
Kg (nST^H^: S I . ^^^mwlJgS^ : 5 x i 0 » ' c m 
/as: lOOOnm) 33, Oa InP?Sli«<J9 
350nm) 1 ARlfp^ imZ^^) O (A I 
•.7Ga,.J 0.. I n,..Pm2 K® (pSST*$ 
^: Be. T^iyi3?ft^ : n 1 - 5 x I 0' ' c ffi'V 
$ : 1 OOOam) 3 5t:g•^'Ct•^• 
(00591 KS35ti. C<^ifcP(t:'ii, 
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i^igi^^r-S. ^2^^:^KS3 5<3D'>fe, C<3:)J:^ 
•y'^m {3 5b) J tiJti>C^tt^. ^2i?vv 



£fiinr\ *l'?t>^^3 5l)'Ck*. ^ 



0 
0 

(0 06 01 7 K?a3 5<^'J '^S>^<^3 5aO 

Bc^t. pSGa ! nP4^r^S (pSi^^: Be, 
m^^: IX 10" cur', ^5: 50nm) 16* 
iXiyX. p£lGaAs2:x5?i^hJS (pS:rt$l3-. B 
e. ^-^ms^r. 5X10^* cm-'. @S : 5 00n 
m) 1 T/jS^^^nri'-S, ^2i'5vKjS3 5(3DU^' 
t>^&i^35a. p3e«E!S36Rc;p!a3>^iFKg3 

(006 1] :^h7-^7"«y9t>^jS©M»lffl. 4aJ:c;f 

fiSD»ift^3 8{CJ:'7t:!ibn'CC*-5. -4c^*6i?<CD^I& 
«IR<5Iii3 6«. ^^^S!di3<^|tSa^J^ (MQ 
W) tSii^rWO^C^*^, :if*fi*>tCli. illM©teK53 6 
It A lt.»Ga».,AcF$!^/SiGd A$^j^!Si«:X 

^S(<:4j^'r^AU.,Ga«.,A$rsg^j^$i£. 

•..Ga...Asl^^<^>/2§{c«, C<Z>J:^<tlfij^*^6 
<^>§J]f^lir/(,*. ?<:/i, A l,.4Ga6.iAomSSCr:#S 
«:! OnmJ:OI>w<f -^i. ®jgt^'»Jr«. »SIS 

f I^JSfii^'Cll ftiii^A i*..Oa,..Aste^ 
]SCD^$«r4 afiUC5Sti£l,yc« S5fc. GaAe^^S<^> 
^3 1 0 n m«:aft5tt/tc, a I 

o.*Ga,.,Asl$5US<Dm2Al/T«. 4--eiim<^)ie 

(0062] :$^04<^^ainmin«3 8 
n'i-Vr^^^^%KX\,^t\^XK^(f>XittU<s #^1S 

J:^^£t4^«:f#otmt:-«»hlt ^^SliGaAstWf 
(0063] effl!l^i5<^fc»!>(CI*, BjgarftHRiftSJ 3 6 <^ 

tt\ia)Xhi>. isiStePiloDts^, ^!^ci^ffio:)S^):>i|^ 
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[0064] ^SS'F^pfftfi^l^oiiai^A 

[0 06 51 5ie«m<T«53a±(i:tS:. Xh7-f:^y 10 
? "^iz. n fHOG a A $ ^1 ( n 

Sli^: Si. T^$^<^id(!dEr 5xiO"cm-'. 
SOOnm) 3 9:^H$6&Snt:4,»^, 

[0066] »iSOOaA&%i&Sa9^p£l:3>»5' 
M»370±(Ctit, pfilSfiilSS -. lOOnm) 3 1 

lOOnm) 3 1 l3^(:»6nrt«^« ftS2<MaA$ 

[0 06 7] ±at^'a'&f^*af*i/--'t?^«, pj 
jS!ffiR«(m3 8o>i^.>sxe^i^^ir @2 (A) ^ 

[0 06 6] -^^|»^8<;>{>E^(C)^l/'Clv^ 
[0 06 9] ttc. ^^V\t. ni2!^'5f7}Fm<rj}F^ 

( 0 0 7 0 ] ±Bm*x(i>^fnvi>. mmt u 

(Separation Conflnevent Heterostrvaun;} 

[0 07 1 ] OaA$i[98!>i>k4^JS<3[>nt>0tc« AlCa 

m^icmX^MT. ^txty<f>m<0^^Xi(>'7X 50 
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[0072] 

-^^Kj:ni^. s&-^{timp^0 ^^A^^<mufc 
St i . jsux-nmcHtitr^mt'^'^^B^^iSi^ 

[@2 ] ( a > 3»i(=» { c ) ti:. 1^ 1 (om^SiW^t^ 
[04] 1S\<0A\O^Ai^^<OiSitUt,»mB^7h 

[@7] ^^^CCJ:^Siei^ig3SL4£9f«U-1^il!B^f£ 
[138] Si^^4^f^U-l^<C<«t^iN%^^e)i 

[@9 ] pll&$a«^if^(ciii(^«i^4' u r^Atmn 

11 nSi (li(l«SSl) <Z)GaAs^ 

12 n20>GaAs'<-^:^TS 

13 nS^^(A U.fOat.j) •.> 

14 GaliiPi£tiJa 

16 pa <Al..,Ga,.,) ... I n».»P©2J'79 

l&a 0 9^}$^ 
16b ^^J-ftm^ 

16 paf^m 

17 pSl3>$i^l-JS 

18 

18a £riC!}A l«.»Cat.«As!9 

181) OaA&iS 
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